Introduction
Chronic prostatitis (CP), a frequently occurring disease with a complex and heterogeneous etiology, is characterized by high prevalence, frequent recurrence, low cure rate, and severe impairment of quality of life. 1 In many Asian countries, particularly in the People's Republic of China, Chinese herbal medicine (CHM) is widely used as an alternative or complement to conventional submit your manuscript | www.dovepress.com
Dovepress

1890
Wang et al phytotherapy and medication. 2 According to the theory of typical traditional Chinese medicine (TCM), all the related symptoms and signs in a certain disease phase are generalized to a syndrome ("Zheng" in Chinese pinyin), which is the basic unit and a key concept of TCM. 3 Syndrome is usually evaluated through a comprehensive analysis of clinical signs and symptoms. To understand and treat CP, TCM combines syndrome differentiation with disease differentiation. Syndrome differentiation is used to identify different types of a single disease to create a specific treatment plan. This approach leads to the identification of multiple syndromes associated with CP; damp-heat and blood-stasis syndromes are the most common syndromes related to this disease. [4] [5] [6] There are multiple approaches in TCM for the treatment of CP, including dispersing liver-qi and alleviating pain, 7 clearing heat and removing dampness, 8 and activating blood to dissolve stasis. 9 Such flexible and diverse therapies in TCM highlight the advantages of personal treatment for CP, according to the individual patient's condition. 10 Most systematic reviews have reported on the efficacy and safety associated with different CHMs, including bloodactivating and stasis-dissolving medicines 11 and heat-clearing and damp-removing medicines 12 for the treatment of CP. However, at the heart of TCM is the goal to understand the differences in pathogenesis and underlying syndromes responsible for a particular disease. CHM should be specifically corresponded with a syndrome, not a disease, and serious side effects could be caused by the abuse or misuse without any consideration of the syndrome differentiation. Thus, we performed a systematic review to evaluate the efficacy and adverse events associated with CHM in men suffering from CP associated with damp-heat and blood-stasis syndromes.
Although CHM has been widely used as an effective alternative for the treatment of CP associated with damp-heat and blood-stasis syndromes, it is still necessary to systematically review and evaluate current evidence from available randomized controlled trials (RCTs) to examine the efficacy and side effects of CHM for the treatment of CP associated with damp-heat and blood-stasis syndromes.
Methods
This study was performed using the Preferred Reporting Items for Systematic Review and Meta-analyses Statement (PRISMA). 12 
Study selection
Types of studies
All the RCTs reporting the application of CHM for the treatment of CP associated with damp-heat and blood-stasis syndromes were involved, without limitations on language or publication.
Types of participants
All the participants enrolled in this study had to meet the following diagnostic criteria: 1) patients meet the diagnostic criteria of CP associated with damp-heat and blood-stasis syndromes for at least 3 months; 2) administration of a pharmacologic intervention to more than ten CP patients for at least 4 weeks; 3) use of a randomized, double-blind, placebo-controlled, parallel-group, or crossover designed study design; and 4) a standardized symptom questionnaire National Institutes of Health chronic prostatitis symptom index (NIH-CPSI) was used as outcome measures criteria of global status or individual symptoms. Patients with benign prostatic hyperplasia, prostate cancer, severe heart disease, severe respiratory disease, severe kidney disease, severe liver disease, severe hematopoietic system disease, or mental disorder were excluded. If the trials did not elaborate the definitions of CP and TCM syndrome but simply stated that the included subjects were CP associated with dampheat and blood-stasis syndromes, they were also included. No limitations on age or ethnicity of the participants were predefined.
Types of interventions
Patients were randomized into either a CHM (oral or suppository) group or a control group. RCTs comparing CHM versus placebo, no intervention, or Western medicine were included. Studies were excluded if other complementary and alternative medicine therapies beyond CHM, including acupuncture, cupping, moxibustion, Tai Chi, Qigong, massage, yoga, and aromatherapy, were used in either the treatment group or the control group; treatment duration was required to be at least 4 weeks.
Types of outcome measures
The effective rate was one of the primary outcomes and was most often defined as the proportion of subjects who had a 30% reduction in NIH-CPSI score or 30% reduction in number of white blood cells in expressed prostatic secretions. Adverse events (either all-cause or drug related) were also considered as primary outcomes. Secondary outcomes included NIH-CPSI score and symptom index of Chinese medicine for chronic prostatitis (SI-CM) score. May 15, 2016 , using the grouped MeSH term and free text ("Chronic Prostatitis" OR "damp-heat" OR "blood-stasis" OR "dampheat and blood-stasis" OR "traditional Chinese medicine" OR "herbal medicine"). The search also included Wanfang data, Chinese Biomedical Literature Database, VIP medicine information system, and China National Knowledge Infrastructure ("man xing qian lie xian yan" OR "shi re yu zu" OR "shireyuzu" as Chinese pinyin terms). Additionally, Chinese clinical trial registry and international clinical trial registry of the US National Institutes of Health were searched to identify all the relevant ongoing or unpublished clinical trials.
Search strategy
Study selection and data extraction
The reviewers (ZW and LY) independently screened the literature, identified eligible studies, and extracted data using a standard form. They were then further assessed for the final analysis. Studies that were not included were also listed with reasons for exclusion (eg, only an abstract was presented, repeat publications, and studies without control groups). If the data in an article were insufficient, one reviewer (ZW) requested additional information by contacting the corresponding author by e-mail. Then, the extracted data were reviewed by the second reviewer (LY). All disagreements were resolved by reaching a consensus between the two reviewers or through arbitration by another reviewer (ZG).
Quality assessment
The quality of the studies was evaluated by the modified Jadad scores. 13 The risk of bias was assessed using the tool developed by the Cochrane collaboration. The Consolidated Standards for Reporting Trials of traditional Chinese medicine (CONSORT for TCM) was used to evaluate reporting quality. 14 
Data synthesis
Our statistical analyses were conducted using IBM SPSS software (IBM SPSS Statistics Version 21.0; IBM Corporation, Armonk, NY, USA, 2014) and Review Manager software (RevMan Version 5.3; Cochrane collaboration, Oxford, UK, 2014). For continuous outcomes, we used mean differences with 95% confidence intervals (CIs). We used standardized mean differences (SMDs) in cases combining unequal scales and units. The data were expressed as risk ratio (RR) or risk difference with 95% CI for dichotomous outcomes. For generic inverse variance outcomes, data were presented as odds ratio (OR) with 95% CI.
For efficacy, this meta-analysis was performed on studies with the modified Jadad score 4 and comparable clinical characteristics. The data from all included studies were analyzed for adverse events. Heterogeneity among studies was assessed with the Q test and the I index statistic. When statistical heterogeneity was not an issue (P0.1 and I 2 statistics 50%), a fixed-effects model was used. When moderate or high levels of heterogeneity (P0.1 and I 2 statistics 50%) were detected, a random-effects model and a sensitivity analysis were performed to assess the robustness of the pooled outcomes. We attempted to do subgroup analysis using the different forms of preparation and formulas of CHM used in the experimental group.
Results
Description of the paper selection process
Our search yielded 6,927 potentially relevant articles for review. Of these, 4,213 were duplicates and 2,447 were excluded because of irrelevance. The remaining 267 articles were retrieved for detailed assessment. Of these, 249 were further excluded for various reasons ( Figure 1 ). Finally, 18 studies were identified and analyzed for the number of adverse events and the use of CHM. Thirteen reports with moderate-to-high study quality (the modified Jadad score 4) were selected for analysis of the efficacy of CHM.
Quality assessment by the modified Jadad score
Assessment by Cochrane's risks of bias assessment
The proportion and summary of the high, low, and unclear risk of bias of 18 studies, in which 13 studies with the modified Jadad scores 4, are shown in Figures 2 and 3. Nine studies (studies 1, 2, 3, 4, 5, 6, 7, 10, and 13) were thought to have high risk of other bias. The subjects were diagnosed with a certain type of TCM syndrome differentiation by the clinician in these studies. The assessment of the subject's pulse condition and furred tongue relied on the clinician's own judgment and thus might have involved subjective bias. All studies mentioned blinding the participants and personnel. All studies mentioned that either all participants completed the trial or provided the number of dropouts. Study 5 provided the outcome data as International Prostate Symptom Score, but the data for outcome measures were not designed in advance.
Reporting quality assessment by the CONSORT for TcM
Based on the CONSORT for TCM, all the RCTs described the eligibility diagnostic criteria and both the inclusion and 
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A meta-analysis of CHM for chronic prostatitis exclusion criteria of CP. Even though traditional Chinese formulas are commonly used based on syndrome differentiation, four studies failed to describe the TCM pattern diagnosis for CP in a particular TCM syndrome. Only study 2 did not report on patients' baseline demographics. All the RCTs documented the statistical methods used to compare outcomes between groups. All the RCTs either improperly reported or did not report multiple items, including specific objectives and hypothesis, clearly defined TCM symptoms, score outcomes, methods of random allocation concealment, ancillary analysis, generalizability, and precision of each outcome.
Description of the studies
Patient numbers of the 18 studies ranged from 20 to 336, comprising a total of 3,009 subjects. All the 13 moderateto-high-quality studies used placebo controls, were performed in the People's Republic of China, and were published in Chinese language journals between 2001 and 2014. Three studies adopted a three-arm study design ( Table 1 ). The criteria used for diagnosis of CP associated with damp-heat and blood-stasis syndromes were reported in nine studies, including the clinical research guidelines of the new CHM and criteria of diagnosis and therapeutic effect of diseases and syndromes in TCM and Chinese internal medicine. All studies examined outpatients. 
Description of chM used
Efficacy assessment
The 13 studies with the modified Jadad scores 4 were selected for detailed assessment and meta-analysis. All 
Safety assessment
Adverse events were shown in 15 of the 18 reviewed studies. Of the three excluded studies, two failed to provide the frequency of placebo-related adverse events because of different forms of preparation (ie, suppository versus oral); the third excluded study included a randomized self-crossover control trial. Meta-analysis of the ten studies that compared oral CHM with placebo demonstrated that there were no significant differences between groups in the occurrence of adverse events (RR: 1.36, 95% CI: 0.72-2.55, I 2 =0%, P=0.34) (Figure 7) . A pooled analysis of five studies comparing Prostant with placebo showed that Prostant was associated with a higher frequency of adverse events (RR: 1.63, 95% CI: 1.14-2.34, I
2 =0%, P=0.008) (Figure 8 ). 
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A meta-analysis of CHM for chronic prostatitis A summary of all reported adverse events is given in Table 2 . Only anal discomfort (RR: 1.63, 95% CI: 1.06-2.49, four studies, I 2 =0%, P=0.03) was found to be more frequent in patients taking Prostant than those taking placebo regarding individual events. The frequencies of the adverse events from the nine studies that compared CHM with placebo showed no significant differences.
Discussion
This is the first systematic review to investigate the efficacy and safety of CHM for the treatment of CP associated with damp-heat and blood-stasis syndromes. There are different therapeutic interventions for CP, including a-Blocker, antibiotic, anti-inflammatory drugs. Compared to those, one advantage of CHMs therapeutics is the CHF, that is, multiple components in CHF often play a synergistic role that is greater than that of the individual drug. In the meantime, the "one disease, one target, one drug" mode cannot treat some complex diseases effectively, such as CP. Here, we examined the frequency of the most commonly used herbs for the treatment of this disease. Our findings from 18 RCTs suggested that CHM was superior to placebo for CP associated with damp-heat and bloodstasis syndromes. Additionally, the meta-analyses of the moderate-to-high-quality studies provide evidence for this conclusion. However, owing to an insignificant improvement in NIH-CPSI score for CP, a statistically significant difference (P=0.06) in NIH-CPSI score was not found in the Prostant group compared to the placebo group in our meta-analysis. The use of CHM as monotherapy was diversified in the formula composition and dosage of the included studies. Based on the signs and symptoms of individual patients, TCM practitioners would classify them into different syndrome differentiations (Zheng in Chinese) and prescribe herbal formulas accordingly. 15 Therefore, even trials with exact CHM formulas and dosages may not simulate the usual practice of TCM, thus rendering proving the efficacy of a particular formula impossible.
From the point of view of TCM, CP belongs to "Turbid Semen", "Stranguria", and "Gonorrhea". 4 TCM theory also states that there are four kinds of general syndromes, including downward flow of damp-heat, blood stasis due to qi stagnation, stagnation of liver-qi, and deficiency of kidney-yang, which influence treatment options. There are also two kinds of compound syndromes -one is damp-heat and blood stasis and the other is liver-kidney yin deficiency. TCM believes that the damp-heat and blood-stasis syndrome is the most common compound syndrome differentiation of Turbid Semen, Stranguria, and Gonorrhea. 16 Syndrome differentiation and treatment in CHM can get significant improvement in clinical symptoms of four different CP categories by the National Institute of Health. 17, 18 Thus, reducing the damp-heat and removing the blood stasis are considered to be the major strategies to treat Turbid Semen, Stranguria, and Gonorrhea.
Among the nine CHF reported in the 18 included studies, Cortex Phellodendri (n=6) was the most frequently used herb, likely because it is considered to clear away damp-heat in the lower energizer by TCM practitioners. Herba Lycopi (n=4), a strong blood stasis-removing herb, was the second most commonly used CHF. Rhubarb, Rhizoma Polygoni Cuspidati, and Radix Paeoniae Rubra (n=3) were the third most frequently used herbs. These herbs are considered to be blood circulation enhancers and damp-heat cleaners. TCM believes that CP associated with damp-heat and blood-stasis syndrome is mainly caused by pathogenic damp-heat and blood stasis, which blocks the lower energizer. Thus, this CP is frequently treated through clearing away the damp-heat in the lower energizer and promoting blood circulation to prevent blood stasis.
Some pharmacological studies have provided scientific evidence to use herbs to treat CP. Berberine, for example, the major ingredient of the Cortex Phellodendri, has been described as an anti-inflammatory, 19 has antimicrobial properties, 20, 21 and inhibits the α1 receptor. 22 Berberine may also significantly reduce the synthesis of prostaglandins and other chemical mediators from arachidonic acid by inhibiting cyclooxygenase-2 transcriptional activity. The antimicrobial properties of Berberine have also been demonstrated via inhibition of DNA synthesis and reverse transcriptase in Escherichia coli and Staphylococcus aureus. Herba Lycopi 23 was found to improve hematological rheology. Emodin, an active ingredient of Rhubarb and Rhizoma Polygoni Cuspidati, was found to possess anti-inflammatory, anticarcinogenic, antibacterial, and antiviral properties; it was also shown to inhibit platelet aggregation. 24, 25 Radix Paeoniae Rubra 26 was found to possess anti-inflammatory and acesodyne effects.
Adverse events occurred at similar incidence rates among patients receiving CHM or placebo. The one exception was anal discomfort, which occurred more frequently in the Prostant group compared to the placebo group. These side effects are known to occur in a small proportion of patients receiving Prostant. In order to improve patient adherence, we should give correct instructions and explanations to patients, especially concerning the treatment duration needed before assessing symptomatic relief, to avoid unrealistic expectations. Thus, we recommend that when one considers Prostant treatment, attention should be paid to monitoring for symptoms of anal discomfort. However, it should also be noted that symptoms of anal discomfort disappeared within 1-2 weeks after the start of treatment.
limitations
Before accepting the abovementioned positive findings, the following limitations should also be considered. First, Vickers et al 26 pointed out that only positive results were produced in some countries. In our review, all the 13 included studies were conducted in the People's Republic of China and published in Chinese. Moreover, positive results were reported in most of the included studies, and some negative results could not be reported. We understand that negative results are often difficult to be accepted in most Chinese journals currently. Thus, the efficacy of CHM for CP associated with damp-heat and blood-stasis syndromes might be overestimated. Similar questions were also confronted in the previously published systematic reviews of CHM. 26 Second, we rigorously assessed the methodologic quality of the included trials based on the modified Jadad scores, Cochrane Collaboration's tool, and CONSORT for TCM. To set a minimum standard for the paper's results to be included in a meta-analysis, a researcher conducting a systematic review, for example, might elect to exclude all papers on the topic with a Jadad score of 3 or less. 27 The methodologic quality is poor, which is the inherent shortcomings in primary studies. For example, all the included studies declared that participants were randomized into the CHM group and placebo group; however, only nine described the method of generation sequence, and allocation concealment was only used in three of the nine trials. The assessment of subjects' pulse condition and furred tongue relied on the clinicians' own judgment and thus might weaken the strength and credibility of the clinical evidence of CHM in this review.
Third, patients are not administered the same CHM for a long period of time in real practice, and the treatments reported in clinical trials did not follow a pattern that is commonly used in actual clinical practice because syndrome is dynamic during the treatment course. The diversity of CHM reported in our studies made the results difficult to be directly applied to clinical practice. Therefore, we only presented the most frequently used herbs that might provide various beneficial effects. 24 We should consider and apply them in their clinical settings and researches, respectively.
Conclusion
CHM is not associated with increased adverse events or discontinuations compared with placebo. The novel data we present here demonstrate that CHM ranks the highest in terms of improvement of CP associated with damp-heat and blood-stasis syndrome. Prostant was also effective at treating this type of disorder, although it was associated with a smaller reduction in NIH-CPSI score. More importantly, 
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A meta-analysis of CHM for chronic prostatitis the monotherapy of CHM was safe. In conclusion, this meta-analysis of 13 RCTs comparing CHM and placebo shows that CHM can be used safely and effectively for the treatment of CP associated with damp-heat and blood-stasis syndrome. This study is a meta-analysis of published data. A large, double-blind, RCT is required to prove the outcomes of this meta-analysis because the number of patients enrolled in the trials is limited.
